i0/Sill79 

WO 2005/057889 PCT/KR2004/003220 

m&Mmrim 2006 

APPARATUS AND METHOD FOR INPUTTING CHARACTER AND 
NUMERALS TO DISPLAY OF AMOBH^E COMMUNICATION TERMINAL 

Technical Field 

5 The present invention relates in general to an apparatus and method for 

inputting characters and numerals. More specifically, the present invention relates to 
an apparatus and method for inputting characters and numerals to display of a mobile 
communication terminal, wherein a keypad with all kinds of buttons slides from the 
center in at least four directions within the main body so that a user can more easily 
1 0 input characters or numerals 

Background Art 

Rapid advances in communication technology have made it possible for a 

mobile user to have any conversations or send a text message while moving. Mobile 
IS conmaunication tenninals such as mobile phones, PDAs, pocket PCs and Intemet 

terminals now have a wide range of appUcations. 

Particularly, technical advances in a wireless personal communication service 

and a sharp increase in the number of subscribers to the service have prompted various 

kinds of additional services, which are currently available. 
20 Among those additional services is the text-message transmission service 

through a (voice) communication terminal. Because of its convenience, many 

subscribers have been using the service. 

The text-message transmission is made it possible through a miniature 

keyboard such as an electronic keypad to which a subscriber inputs a message to be sent. 
25 The miniature keyboard have a wide range of applications, including Palm Top 

computers, Intemet TVs, digital still cameras, PDAs, electronic organizers, kiosks for 

use in public buildings and otiier places in need of guidance, electronic keys, ATMs and 

so forth. 

To be able to provide the text-message transmission service involving the 
30 miniature keyboard witii a limited number of buttons such as an electronic telephone 
keypad, it is very important to arrange on the keypad consonants/vowels of a language 
to be supported in such a manner that a user is able to find desired letters more quickly 
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and combine consonants and vowels more easily by operating the functional keys 
available. 

A nimiber of attempts have been made to meet the 2tfore-mentioned technical 
needs, but the conventional techniques relevant to the character input schemes using the 
5 electronic telephone keypad could not satisfy such needs. For example, consonant and 
vowels on the keypad were randomly mixed together, so it took a long time for users to 
memorize where the characters are located. In addition, users had to input a period 
mark every time a letter was complete, which was another inconvenience to most of 
them. 

10 Although recently developed devices and methods for text input solved some of 

the e xisting p roblems, m anufacturers are s till h esitating o n w hether t o produce t hose 
new devices because cost of manufacture was considerably increased and technical 
problems causing inconvenience to users were not completely resolved yet. 

On the o ther h and, X -coordinate, X Y-coordinate, and c onsecutive p ush i nput 

15 systems being currently used in PCS have many problems. For instance, to create a 
text m essage u sers h ave t o u se n ot o nly a s eparate m ode c onversion b utton b ut a Iso 
functional keys including arrow keys. That is, a large number of key input operations 
are required and needless to say, it took a long time for the users to read coordinates on 
the keypad. 

20 In addition, the related art character input methods using the electronic 

telephone keypad have a very different input system from that of typical word 
processors, whereby many users were often frustrated for operating keys. Especially, 
in case that a plurality of consonants and vowels are assigned to a single button, no 
matter how well organized the characters are, it takes much efforts and time to learn the 

25 positions of characters and the key operations. 

The importance and role of the proper methods and apparatuses for inputting 
characters in a mobile commimication terminal will be magnified by the fact that in next 
generation image mobile phone businesses IMT-2000 teraiinals will soon be used in 
wireless network making it possible for users to communicate data over very high speed 

30 wireless Internet. Therefore, to use a mobile communication temiinal as an ideal 
compound mtdtimedia equipment as many users now hope, it would be highly 
advantageous to provide methods and an apparatus for inputting characters in a mobile 
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communication temiinal that overcome the disadvantages and limitations found in the 
existing displays and input systems. 

Disclosure of Invention 

5 It is, therefore, an object of the present invention to provide an apparatus and 

method for inputting characters and mmierals to a display of a mobile communication 
terminal, wherein a keypad with all kinds of buttons slides from the center in at least 
four directions within the main body to facilitate the input of characters and numerals. 

It is another object of the present invention to provide an apparatus and method 

10 for inputting characters and numerals to a display of a mobile communication temiinal 
at a remarkably high input speed, wherein consonants and vowels of a language are 
arranged in each of sUding directions (which is more than four) of a keypad with 
buttons so that a user can input at least two phonemes by operating one key. 

To achieve the above object, there is an apparatus for inputting characters and 

IS mmierals to a display of a mobile communication system for use with conomunication 
with another user or data storage, the apparatus including: a keypad having a plurality of 
buttons and consonants and vowels of each language out of Korean, Roman, Japanese 
and Chinese, numerals, functional keys allocated in at least four sliding directions, and 
generating a key signal according to the button operation of a user who wants to input a 

20 character or a numeral, and the sliding motion of the keypad in at least four directions 
centering around a the user within a main body of the mobile communication terminal; 
a character storage for storing character data of each language supported by the mobile 
communication terminal; a program mraaory for storing an internal operating program 
of tiie mobile communication terminal; a code storage for storing code data 

25 corresponding to the buttons arranged on the keypad and the sliding directions of the 
keypad; a button-operation recognition unit for detecting a key operating state of each 
of the buttons on tiie keypad; a keypad sliding recognition unit for detecting a key 
operating state according to the sliding motion of tiie keypad in at least four direction; 
a nwcroprocessor, driven by the operating program in the program memory in 

30 response to a key operation state detection signal inputted through the button-operation 
recognition unit and/or flie keypad sliding recognition unit, for deciding with reference 
to the character data in ttie character storage which phoneme of what language the user 
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inputs, generating a display control signal for displaying the phoneme of the 
corresponding language referring to the code data in the code storage, and outputting 
the phoneme; a display driving unit, xmder a display control signal outputted from the 
microprocessor, for outputting a driving control signal displaying a character and a 
5 numeral the user selects by pressing a button on the keypad or sliding the keypad in a 
desired direction; and a display, under the driving control signal outputted form the 
display driving unit, for displaying on a screen the character and the numeral the user 
selects. 

Another aspect of the present invention provides a method for inputting 

10 characters and numerals to a display of a mobile communication terminal, the method 
including the steps of: (1) in a microprocessor of the mobile communication terminal, 
deciding which language alphabet mode is selected by a user; (2) in the microprocessor 
of the mobile communication terminal, deciding the language alphabet mode the user 
selected is one of Korean input mode, Roman input mode, and Japanese input mode; (3) 

15 if the user selects the Korean input mode, detecting, in the microprocessor, a key signal 
inputted from a button-operation recognition unit and/or a keypad sliding recognition 
unit in accordance with the operation of a plurality of buttons on a keypad or the sliding 
operation of the keypad in upward, downward, left, right and diagonal directions, 
combining Korean consonant and vowels and numerals/symbols, and displaying a result 

20 thereof on a screen of the mobile conmiunication terminal; (4) if the user selects the 
Roman input mode, detecting, in the microprocessor, a key signal inputted from the 
button-operation recognition unit and/or the keypad sUding recognition unit in 
accordance with the operation of a plurality of buttons on the keypad or the sliding 
operation of the keypad in upward, downward, left, right and diagonal directions, 

25 combining consonant and vowels and numerals/symbols, and displaying a result thereof 
on the screen of the mobile communication terminal; (5) if the user selects the Japanese 
input mode, detecting, in the microprocessor, a key signal inputted from the button- 
operation recognition unit and/or the keypad sliding recognition unit in accordance with 
the operation of a plurality of buttons on the keypad or the sliding operation of the 

30 keypad in upward, downward, left, right and diagonal directions, combining Hiragana, 
Katakana, Chinese and numerals/symbols, and displaying a result thereof on the screen 
of the mobile commimication terminal; (6) if a character input process inoneofthe 
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input modes including the Korean input mode, the Roman input mode and the Japanese 
input mode is complete, deciding, in the microprocessor, whether the user selects a key 
signal for storing the input characters, and storing the input characters according to the 
user's selection; and (7) in the microprocessor, maintaining or ending the character 
5 mode according to the user's selection whether to end the character mode or not. 

Brief Description of Drawings 

The above objects, features and advantages of the present invention will 
become more apparent from the foUovsdng detailed description when taken in 
10 conjunction with the accompanying drawings, in which: 

Fig. 1 is a schematic diagram of a mobile communication terminal according to 
the present invention; 

Fig. 2 is a diagram explaining the operational sate of a keypad on a mobile 
communication terminal according to the present invention; 
15 Fig. 3 is a schematic block diagram illustrating the internal structure of an 

apparatus for inputting characters/numerals in a mobile communication terminal 
according to one embodiment of the present invention; 

Fig. 4 illustrates a Korean alphabet (Hangul) keypad for use with an apparatus 
for inputting characters/mmierals to a display of a mobile communication terminal 
20 according to the present invention; 

Fig. 5 diagrammatically illustrates a conversion example of consonants/vowels 
of Korean alphabet and examples of syllables (combination of consonants and vowels) 
that embody a method for inputting characters/numerals to a Korean alphabet keypad 
according to the present inyention; 
25 Fig. 6 illustrates a Roman alphabet keypad for use with an apparatus for 

inputting characters/nimierals to a display of a mobile commimication terminal 
according to the present invention; 

Fig. 7 diagrammatically illustrates a conversion example of consonants/vowels 
of Roman alphabet and examples of syllables (combination of consonants and vowels) 
30 that embody a method for inputting characters/numerals to a Roman alphabet keypad 
according to the present invention; 

Fig. 8 illustrates a Japanese alphabet keypad for use witii an apparatus for 
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inputting characters/numerals to a display of a mobile communication temiinal 
according to the present invention; 

Fig. 9 diagrammatically illustrates a conversion example of consonants/vowels 
of Japanese alphabet and examples of syllables (combination of consonants and vowels) 
5 that embody a method for inputting characters/niunerals to a Japanese alphabet keypad 
according to the present invention; 

Fig. 10 is a flow chart describing a method (or procedure) for inputting 
characters/numerals to a display of a mobile communication terminal according to the 
present invention; 

10 Fig. 11 is a flow chart describing in detail a method for inputting 

characters/numerals in Korean input mode of Fig. 10; 

Fig. 12 and Fig. 13 are flow charts describing in detail, respectively, the input of 
monophthong and diphthong in Korean input mode of Fig. 11; 

Fig. 14 is a flow chart describing in detail a method for inputting 
1 5 characters/numerals in Roman input mode of Fig. 1 0; 

Fig. 15 and Fig. 16 are flow charts describing in detail, respectively, the input of 
letters on the left and right hand sides in Roman input mode of Fig. 1 1 ; and 

Fig. 17 is a flow chart describing in detail a method for inputting 
characters/numerals in Japanese input mode of Fig. 10. 

20 

Best Mode for Carrying Out the Inventioii 

A preferred embodiment of the present invention will now be described with 
reference to the accompanying drawings. 

Fig. 1 is a schematic diagram of a mobile commxmication terminal according to 

25 the present invention; Fig. 2 is a diagram explaining the op^tional sate of a keypad on 
the mobile communication terminal according to the present invention; and Fig. 3 is a 
schematic block diagram illustrating the internal structure of an apparatus for inputting 
characters/nimierals in the mobile communication terminal according to one 
embodiment of the present invention. 

30 As shown in the drawing, the keypad 10 includes a plurality of buttons for 

inputting foreign languages such as Korean, Roman, Japanese and Chinese, nmnerals, 
and s pecial c haracters. Particularly, t he k eypad 1 0 o ft he p resent i nvention i s m ade 
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slidable in at least four directions, i.e., upward, downward, left, right, and diagonal 
(upper left and lower right), within a main body 1 of the mobile communication 
temiinal according to the user's operation. One of preferable methods to make the 
keypad 10 slide, an edge(3) of the keypad 10 is inserted into a groove 5 formed in the 
5 main body 1 as depicted in Fig. 1 so that the keypad 10 can move in upward, downward, 
left, right and diagonal directions within the groove 5. The above method is illustrative 
only, and there could be other ways to combine the keypad 10 and the main body 1 . 

Consonants and vowels of a language such as Korean, Roman, Japanese and 
Chinese, numerals, and functional keys are allocated to the buttons on the keypad 10 

10 and in the sliding directions (please refer to Fig. 4, Fig. 6, and Fig. 8). When the user 
presses buttons of desired characters/ntimerals or slides the keypad along its sliding 
directions with respect to the center of the main body 1 of the terminal, a key signal is 
generated according to the operation. 

Consonants and vowels of each language such as Korean, Roman and Japanese 

15 are allocated to the buttons on the keypad 10 and in the sUding directions in the foUowin 
g manner. In case of the Korean alphabet keypeid 100 consonants are written on each o 
f the buttons, and vowels are allocated in the sliding directions of the keypad 10. In ca 
se of the Roman alphabet keypad 200 each button on the keypad 10 is assigned with tw 
o different alphabets in consecutive order, and the consonants and vowels of the Roman 

20 alphabet are also allocated in the sliding directions of the keypad 10. In case of the 
Japanese alphabet keypad 300 ^>s are written on the buttons in each row, and 
and other special characters and functional keys are allocated in the 
sliding directions of the keypad 10. 

As such, when the user inputs a character and numeral once, a total of 128 input 

25 signals can be sensed. This means that the keypad 10 used in the mobile 
communication terminal, altiiough it has a small number of buttons, can generate the 
same level of character input rate and accuracy with the typical computer keyboard. 
For instance, in the case of the Korean alphabet keypad (please refer to Fig. 4), a total of 
128 letters can be inputted by using a single consonant allocated to a certain button and 

30 vowels allocated in the slidmg directions of the keypad 10. This input system is 
almost impossible for the typical keypad to realize. 

A button-operation recognition unit 20 detects a key operating state of each 
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button mounted on the keypad 10, and outputs the key operating state to a 
microprocessor 70. 

A keypad sliding recognition unit 30 detects a key operating state according to 
the sliding of the keypad 10 in at least four directions, and outputs the key operating 
5 state to the microprocessor 70. 

To be able to sense the sliding motion of the keypad 10, the afore-mentioned 
keypad sliding recognition unit 30 is fitted iaside the groove 5 formed in the main body 
1 of the terminal where tiie keypad 10 is inserted. The position of the keypad sliding 
recognition unit 30 can be varied according to the sliding mechanism of the keypad 10. 
10 A character storage 40 stores characters of different languages including Korean 

(such as, a complete syllable), Roman and Japanese, numerals and codes (symbols), and 
special characters. Under the control of the microprocessor 70, the character storage 
40 outputs characters of a corresponding language. 

A program memory 50 stores ah operating program for the microprocessor 70. 
15 A code storage 60 stores code data corresponding to the buttons on the keypad 

10 and the sliding directions of the keypad 10. 

When a key operating state detection signal is inputted through the button- 
operation recognition rniit 20 and/or the keypad sliding recognition unit 30, the 
microprocessor 70, according to the operating program, stored in the program memory 
20 50, decides by referring to the character data stored in the character storage 40 which 
phoneme in what language is inputted by the user, and generates by referring to the code 
data stored in the code storage 60 a display control signal for displaying the phoneme of 
the corresponding language the user inputted. 

A display driving unit 80, under the display control signal outputted form the 
25 microprocessor 70, outputs to a display 90 a driving control signal for displaying a 
character or numeral the user ii^utted by pressing a batton on tihe keypad 10 or sliding 
the keypad 10. 

Typically an LCD is used for the display 90. The display 90 displays 
characters and mmaerals according to the driving coxitrol signal outputted from the 
30 display driving unit 80 so that the user can check the characters/numerals he inputted by 
himself. 

Fig. 4 illustrates a Korean alphabet keypad for use with the apparatus for 
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inputting characters/numerals to a display of the mobile communication terminal 
according to the present invention; and Fig. 5 diagrammatically illustrates a conversion 
example of consonants/vowels of Korean alphabet and examples of syllables 
(combination of consonants/vowels), particularly all kinds of Korean input method 
5 using the button with * "i *, embodying the method for inputting characters/numerals to 
the Korean alphabet keypad according to the present invention (in the table in the 
bottom, means to operate the keypad 10 while pressing a button, and '(press) 
means to slide the keypad 10 in a desired direction without pressing a button but simply 
by using the firictional force of the hand and then press the button). 

10 As shown Fig. 4, the Korean alphabet keypad 100 includes a plurality of (6 

rows and 3 lines) buttons including functional keys such as call, message mode, and 
power. Preferably, the buttons in the first row is allocated to the functional keys such 
as call, message mode, and power, and the buttons from the second row to the sixth row 
of the first line to the third line are allocated to Korean consonants. The sliding 

15 directions of the keypad 10 (here, eigjit directions including upper left, upward, upper 
right, left, lower left, right, downward, and lower right) are allocated to vowels of 
Korean such as V, a|, — , 1 , T, r\, and H . 

Other vowels except for those eight vowels in the sliding directions of the 
keypad 10 are available by pressing a corresponding key once, twice or longer, and 

20 sliding the keypad 10 first. 

That is to say, when the user presses the button of ' "T on the keypad 10 and 
slides the keypad 10 in the lower right direction while pressing the * ~T button, ' "T is 
combined with a vowel * ' that is originally allocated in the lower right direction, so a 
letter is displayed. Further, if the user presses the button again without 

25 removing his hand from the keypad 10 slid in the lower right direction, a vowel * 1 ' is 
newly added to the letter *>1 thereby creating a letter *7fl'. If the user presses the 
* ' button one more time in the present state, Ml ' is converted to * ^1 As a result, a 
letter '^1' is displaced instead of the letter In this manner, a consonant can be 

combined with other vowels besides those 8 basic vowels. 

30 Meanwhile, after pressing the * ^ ' button and sliding the keypad 1 0 in the lower 

right direction while pressing the button, the user naight press the button for long, the 
vowel H • is converted to * =^ wh^eby a letter is displayed instead of '7]\ 
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Alternatively, it is also possible to slide the keypad 10 first and then press a 
corresponding button. This method will be described later. 

To write ' in ' the user simply needs to press the ' "i ' button twice without 
sUding the keypad 10. Also, to write 'ea ' the user needs to press the ' s ' button first 
5 and the * ' button next. 

The following will now describe combination rales of consonants and the rest 
of vowels except the 8 vowels. 

1. To combine a consonant with vowels of ' K ^ , TT, -^fl, "Hi and -H', 
the user first writes vowels of ' > , H , O-, n" , -4, ii , — and 1 ' and presses a 
10 corresponding consonant button. In other words, if a vowel out of * V , ^ , -l, 

t| , — and 1 ' is inputted first and a consonant next, the consonant is combined 
with a vowel out of ' > , =^ , JJ-,Tr, "Hi and -|'. For example, to write '7>7^ 
the user presses buttons on the keypad 10 in order of ' V, ^, ^ , ^\ or 

slides the keypad 10 in the directions where the corresponding vowels are allocated. 
15 2. To combine a consonant with other vowels except for ' > , ^ , jll, tt, 

r]] and the user first presses the consonant button and operates a 

corresponding vowel. For example, to write '7}7] JL\ the user presses buttons on the 
keypad 10 in order of *n , ]- , n, ^ , n, ju\ or sUding the keypad 10 in the 
directions where the corresponding vowels are allocated. 
20 3. To write diphthongs such as * fl , ^] , , Ti, H , and ^1 the user 

operates a corresponding vowel out of ' f , ^ , t, 1= and ^ ' and then presses a 
consonant button one more time. For example, to write *7l]7flj2]'^ the user presses 
buttons on the keypad 10 in order of ,V,'n,-| n', or slides 

the keypad 10 in the directions where the corresponding vowels are allocated. 
25 4. If the user presses a consonant button and operates a vowel after the 

keypad 10 returns to its original position, only the consonant will be displayed. On the 
other hand, if the user operates a vowel without pressing any consonant button 
beforehand and does not press a consonant button next either, no letter will be displayed. 
5. If a consonant to be combined with a vowel is a fortis out of ' , , 
30 ati, M and ^% or a consonant on the right hand side of a button (for example, if * o * 
and * "er ' are written on the same button, * "S- ' is the consonant on the rigjht hand side), the 
user presses a corresponding consonant button for long, 

10 
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6. No vowel can be ou^utted unless a consonant button is &st operated. 
Also, no diphthong such as * H , Hi , -M, "d, H , and ^1 ' can be outputted unless a 
vowel is first operated. 

7. The output of a syllable is achieved if and only if a first phoneme 
5 signal is kept. When the user takes his finger off a consonant button to output a 

diphthong . or a fortis, the vowel operation should be maintained to output a syllable. 

8. A right hand side consonant (given that two consonants are allocated to 
the same button) is outputted by pressing a corresponding button for long. 

9. A fortis is outputted by pressing a button for long. 

10 10. To ou^ut a vowel in a diagonal direction of the keypad 10, the 

switches on both sides of the diagonal direction should be pressed together for at least 
0.1 second. Otherwise, the vowel is recognized in another direction. 

In case that the user wants to input numerals or symbols besides characters by 
using the Korean alphabet keypad 100, the user needs to slide the keypad 10 in the 

15 downward direction while pressing the call button on the fiirst line in the first row to set 
up a nxuneral mode or a symbol mode, and inputs a d esired n imieral or simple (this 
method is also applicable in the Roman and Japanese alphabet modes). 

For instance, to input a number '1' the user needs to slide the keypad 10 in the 
downward direction while pressing the call button, and press the button with T. To 

20 input a question mark on the other hand, the user needs to press the button in the 
fourth row of the second line and sUde the keypad 10 in the upward direction while 
pressing the button. 

If the user wants to input the numerals and symbols written on the button in 
the sixth row of the second line on the Korean alphabet keypad 100 (which corresponds 

25 to the buttons in the sixth row of the second line and the sixth row of the third line on 
the Roman alphabet keypad 200, respectively, and the buttons in the fifth row of the 
first line, the fifth row of the third line, and the sixth row of the first to third lines on the 
Japanese alphabet keypad 300, respectively), there is no need to set up the numeral and 
symbol mode by sliding the keypad 10 in the downward direction. For example, 

30 suppose that the user wants to input on the Korean alphabet keypad 100. What the 
user needs to do is to slide the keypad 10 in the downward direction while pressing the 
call button, press the button in the fifth row of the first line, and slide the keypad 10 in 

11 
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the upward direction while pressing on the corresponding button with '+'. For another 
example, if the user wants to input he simply needs to press the button in the sixth 
row of the second line and slide the keypad 10 in the upper right direction. Meanwhile, 
in case of the Japanese alphabet keypad 300, to input numerals or to operate directional 
5 keys the user first needs to press the call button, slide the keypad 10 in the downward 
direction while pressing the call button, set up the numeral/symbol mode and inputs a 
desired numeral. To input a symbol, the user does not need to set up the mode but 
directly input the symbol. 

If the user wants to change the direction of the cursor shown on the character 

10 input display 90 the button in the fifth row of the second line is used. For example, 
suppose after the user pressed the call button and sUd the keypad 10 in the downward 
direction while pressing the call button, he presses the button in the fifth row of the 
second line and slides the keypad 10 in the right direction while pressing the button. 
Then the cursor on the display 90 moves in the right direction. To move the cursor to a 

15 desired position, the user needs to keep pressing the button imtil the cursor reaches to 
the position. 

Symbols are carefiilly arranged for user's convenience. When setting the 
numeral and symbol mode of each language, it is preferable to allocate frequently used 
symbols to a button the user can directly input a desired nvmieral or a symbol without 

20 setting the corresponding mode. 

As described above, unlike the related art Korean character input method, only 
the consonants are written on the buttons and the vowels are allocated in the sliding 
directions of the keypad 10. Thus, to combine a consonant with a vowel, the user 
simply presses a corresponding button and slides the keypad 10 in a desired direction 

25 while pressing the button. In this manner, the firequCTicy of ii^utting letters is much 
reduced and the user's convenience can be considerably improved. To add a stroke to 
the vowels in the 8 sliding directions of the keypad 10, the user simply presses the 
button he has been pressing one more time. There are only three kinds of principles or 
rules for the combination of consonants and vowels. Therefore, compared with the 

30 existing method, the input method of the present invention is much easia: to leam 
within a short amount of tune. For instance, flie order of Korean consonants arranged 
on the buttons is the same order found in a dictionary so that any one can easily use the 
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keypad 10 without spending extra time to learn the arrangement of the letters on the 
keypad 10. 

Also, according to the Korean inputting rules of the present invention, the input 
rate is about 50% faster than the firequency of inputting letters/symbols/numerals 
5 through more than 100 keys of the typical computer keyboard. Provided that the user 
is pretty well accustomed to the present invention keypad and uses both, hands, the 
character input rate will become even faster with the aid of a small number of buttons 
on the miniature keypad for xxse in the communication. 

Fig. 6 illustrates the Roman alphabet keypad 200 for use with an apparatus for 

10 inputting characters/numerals to a display of a mobile communication terminal 
according to the present invention; and Fig. 7 diagrammatically illustrates a conversion 
example of consonants/vowels of Roman alphabet and examples of syllables 
(combination of consonants and vowels) particularly all kinds of Roman input method 
using the button with 'AB% embodying flie method for inputting characters/numerals to 

15 the Roman alphabet keypad according to the present invention (in the table in the 
bottom, means to operate the keypad 10 while pressing a button, and *^#'(press) 
means to slide the keypad 10 in a desired direction without pressing a button but simply 
by using the jfrictional force of the hand and then press the button). 

As shown Fig. 6, the Roman alphabet keypad 200 includes a plurality of (6 

20 rows and 3 lines) buttons including functional keys such as call, message mode, and 
power. Preferably, the buttons in the first row is allocated to the functional keys such 
as call, message mode, and power, and a total of 13 buttons fi-om the second row to the 
sixth row of the first line to the third line except for the last two buttons are allocated to 
Roman alphabet, two alphabets on each button. 

25 The sliding directions of the keypad 10 (here, seven directions including upper 

left, upward, upper right, left, right, lower left and lower right) are allocated to vowels 
suchas 'a,e,i,o,u, w,and y',anda downward sUde of the keypad 1 0 isusedfor 
inputting an alphabet on the right hand side on each button. That is to say, the 
alphabets on the left hand side of the buttons on the keypad 10 can be inputted by 

30 pressing a desired button, and the alphabets on the right hand side of the buttons can be 
inputted by pressing a desired button and sliding the keypad 10 m the downward 
direction while pressing the button. 
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More specifically speaking, when the user wants to input * AA' for example, he 
needs to press the button in the second row of the first line and slide the keypad 10 in 
the upper left direction while pressing the button. Also, to input *BA'the user first 
slides the keypad 10 in the upper left direction by using the fiictional force of his hand, 
5 and then presses the button in the second row of the first line. 

As for inputting *BA', since thebutton in the second row of the firstlineis 
pressed once after the keypad 10 is sUd first in the upper left direction by the xiser, the 
frequency of inputting the letters is practically one. 

The following will now describe the rules for writing words by using the 
10 Roman alphabet keypad 200. 

1 . To combine alphabets on the right hand side of each of the buttons with 
the vowels allocated in the sliding directions of the keypad 10, the user first operates the 
vowels 'a, e, i, o, u, w, and y' and then presses the button with a desired alphabet on the 
right hand side. In other words, when an operating signal of a vowel among 'a, e, i, o, 

15 u, w, and y* is inputted without a button signal, the inputted vowel is combined with a 
following right hand side-alphabet on a button. For example, to output *babebi' the user 
operates in order of 'a, b, e, b, i, and b'. 

2. To combine alphabets on the right hand side of each of the buttons with 
the vowels allocated in the sUding directions of the keypad 10, the user first opiates a 

20 desired button and slides the keypad 10 in a corresponding direction. For example, to 
output 'caceci' the user operates in order of *c, a, c, e, c, and i'. 

3. If the keypad 10 having been sUd in a direction such as in the upward, 
downward, left, right or diagonal direction while the user pressed a button on the 
keypad 10 returns to its original position, and the user then operates a vowel, only an 

25 alphabet on the right hand side of the corresponding button is displayed. If the user 
slides the keypad 10 in its sliding direction to operate a vowel without having pressed 
any button beforehand, no letter will be ou^utted unless the user presses a button after 
operating the vowel. 

4. No vowel allocated in the sliding directions of the keypad 10 would be 
30 outputted unless any button is operated before or after. 

5. The combination of a syllable (alphabets written on the buttons and the 
vowels allocated in the sliding directions of the keypad 10) can be completed if and 
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only if the signal of a first phoneme is maintained. 

6. An alphabet on the right hand side of each of the buttons is outputted 
by pressing a corresponding button and sliding the keypad 10 in the downward direction. 

7. The ou^ut of alphabets in tibe diagonal direction of the keypad 10 is 
possible when the switches on both sides of a corresponding diagonal direction are 
pressed down simultaneoxisly for at least 0.1 second. 

Therefore, two Roman alphabets as in the Korean alphabet input method can be 
inputted by pressing a button once. However, all Roman alphiabets, by its nature, 
cannot be ii:q)utted in such a manner. For instance, if two consonants need to be 
inputted consecutively, the user inputs one consonant at a time. Even then the input 
rate of the Roman alphabets is faster than that of the existing mobile communication 
terminal. To convert a capital letter to a small letter, all the user needs to do is to press 
the conversion button in the sixth row of the third line, and pxess a corresponding 
alphabet. 

As such, the character input rate of the Roman alphabet keypad 200 according 
to the present invention is much faster than that of the existing mobile communication 
temiinal. Without selecting an additional alphabet word the user is able to input 2 
alphabets maximum by pressing a button once. 

Fig. 8 illustrates the Japanese alphabet keypad 300 for use Avith an apparatus for 
inputting characters/numerals to a display of a mobile communication teiminal 
accordmg to the present invention; and Fig. 9 diagrammatically illustrates a conversion 
example of consonantsA^owels of Japanese alphabet and examples of syllables 
(combination of consonants and vowels) particularly all Ipnds of Japanese input method 
using the button with '^)', embodying the method for iiiputting chLaracters/numemls to 
the Japanese alphabet keypad according to the present invention (in the table ill the 
bottom, means to operate Ihe keypad 10 while pressing a button, and 'nr# '(press) 
means to slide the keypad 10 in a desired direction without pressing a button but simply 
by using flie frictional force of the hand and then press the button). 

As shown Fig. 8, the Japanese alphabet keypad 300 incluaes a plurality of (6 
rows and 3 Unes) buttons including functional keys such as call, message mode, and 
power. Preferably, the buttons in the first row is allocated to the flmctional [keys siiqh 
as call, message mode, and power, and a total of 10 buttons firom tbie sepond [ow to tfae 
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fifth row of the first line to the third line except for the last button are allocated to s 
of Japanese alphabet(Hiragana). 

The sliding directions of the keypad 10 (here, four directions including upward, 
downward, left and right) are allocated to > , ^ , , and is . 
5 For example, if the user wants to input * ' he needs to press the button in the 

third row of third line. Also, to input he can slide the keypad 10 by using the 
fiictional force of his hand in the right direction without pressing the button ' ^ * in the 
fourth row of the first line. 

To input ' ^ ' the user needs to press a corresponding button on the keypad 1 0 
10 one more time. Meanwhile, to input 'o' the user slides the keypad 10 in the left 
direction (where 9 is allocated) by using the fiictional force of his hand and presses 
the button with ' ^ ' for long. 

Also, to input a semivowel among ' ^ , , and i ' the user presses the button 
with or sUdes the keypad 10 in the left or downward direction while pressing the 
15 button with inputs * ^,v)> , and i \ and then presses a corresponding button for 
long. To input a voice sound the user inputs a letter of *:6% ? , tz and (i ' in each 
row, and presses the button in the fifth row of the first line. 

In the case of semi-voiced soimds, the user first needs to input a character in the 
row of * * and then press a corresponding button for long. In the case of long vowel 
20 soxmds, * — 'for example, the user inputs a desired letter and then presses the- button in 
the sixth row of the first line. 

Meanwhile, the conversion between Hiragana and Katakana talces place by 
operating the conversion button in the sixth row of the third line. That is to say, if the 
user wants to change Hiragana into Katakana, he first inputs a desired character, presses 
25 the conversion button and lastly selects the Katakana mode displayed on the display 90. 

To express T sound in Japanese, such as ' r , , and ^ ' marked after the 
* 7 the user inputs a character in the row of * T ' and presses a corresponding button 
for long. 

To input Japanese combined with Chinese, the user needs to press the Chinese 
30 button in the fifth row of the third line and inputs Hiragana. Then the Japanese 
combined with Chinese stored in the character storage 40 of the mobile communication 
terminal will be retrieved and displayed on the display 90. 

16 
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In the typical input sj^em of a mobile communication system a plurality of 
languages (more than 2) are assigned to one keypad. The present invention keypad, 
however, conveys one language. 

Referring to Figs. 10 to 17, the following will now explain the method for 
5 inputting characters/numerals to a display of a mobile communication terminal 
according to the present invention. 

Figs. 10 to 17 are flow charts describing in detail the method for inputting 
characters/numerals to a display of the mobile communication terminal. 

The microprocessor 70 of the mobile communication terminal 1 decides 
10 whether the user selected a character mode of a language by pressing the character 
mode button on the keypad 10 (SI 00). If the user selected the character mode of a 
language, the microprocessor 70 decides which language among Korean, Roman and 
Japanese is selected (S200). 

For example, suppose the Korean input mode, the Roman input mode, the 
15 Japanese input mode, and the character storage mode are set up in the sliding direction 
of the keypad 10. If the user presses the character mode key and slides the keypad 10 
in the upward direction, the microprocessor 70 decides that the user selected the Korean 
input mode. Likewise, if the keypad 10 is slid in the downward direction, the 
microprocessor 70 decides that the user selected the Roman input mode. Also, if the 
20 keypad 10 is slid in the left direction, the microprocessor 70 decides that the us&c 
selected the Japanese input mode. Lastly, if the keypad 10 is slid in the right direction, 
the microprocessor 70 decides that the user selected the character storage mode. 

If it turns out that the user selected the Korean input mode for example, the 
microprocessor 70 detects a key signal inputted from the button-operation recognition 
25 imit 20 and/or the keypad sliding recognition unit 30 in accordance with the operation 
of a plurality of buttons on the keypad 10 or the sliding operation of the keypad 10 in 
the upward, downward, left, right and diagonal directions, combines Korean consonant 
and vowels and numerals/symbols, and displays the result on the display 90 (S300). 

More specifically speaking, if the user selects the Korean input mode the 
30 microprocessor 70 of the mobile communication terminal 1 is converted into the Korean 
input mode and maintains a Korean input standby state (S3 10). In this state the 
microprocessor 70 decides whether the user presses a menu key (e.g., tihie 'call' key on 
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the keypad 10) and then to which direction (e.g., the upward, downward, left or right 
directions) the keypad 10 is slid, each directing being designated as the character cancel, 
the blank character output, the numeral and symbol input, and the line change menu 
(S320). 

5 If it turns out that the user selected a menu key, the microprocessor 70 performs 

a corresponding menu selected out of the character cancel, the blank character output, 
the numeral and symbol input, and the line change menu (S330). 

However, if it turns out that the user did not select any menu key (S320), that is, 
if the user did not select one of menu keys out of the character cancel, the blank 
10 character output, the numeral and symbol input, and the line change menu, the 
microprocessor 70 decides whether the user inputs Korean consonants and vowels by 
pressing the buttons on the keypad 10 and/or sliding the keypad 10 in the upward, 
downward, left, right and diagonal directions (S340). 

If it turns out that the user inputted Korean consonants and vowels by pressing 
15 the buttons on the keypad 10 and/or sliding the keypad 10 in the upward, downward, 
lefl^ right and diagonal directions, the microprocessor 70 checks, on the basis of an 
input key signal from the button-operation recognition unit 20 and/or the keypad sliding 
recognition unit 30, the input of the consonants and monophthongs(S3S0). 

Moreover, the microprocessor 70 checks, on the basis of an input key signal 
20 from the button-operation recognition imit 20 and/or the keypad sliding recognition unit 
30, the input of the consonants and diphthongs(S360). 

Later the microprocessor 70 displays on the display 90 Korean words the user 
inputted, and repeats the steps after S320 (S370). 

More details on the monophfliong input process in step 350 will now be 
25 provided below, referring to Fig. 12. 

The microprocessor 70 decides whether a (Korean alphabet) button on the 
keypad 10 is pressed down by the user (S351), and if a button is being pressed down the 
microprocessor 70 decides whether the keypad 10 is slid in any direction and a certain 
vowel along the direction is selected (S352). 
30 If the user selected a vowel by sliding the keypad 10, the ndcroprocessor 70 

decides whether the user selected one consonant and one vowel (S3 53). If so, tihe 
microprocessor 70 decides whether the user selects the consonant button again (S354). 

18 
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If the consonant button was selected again, the microprocessor 70 combines the 
corresponding consonant and a diphthong (S3 55). The microprocessor 70 also decides 
whether the Korean letter the user inputted is a complete form of Korean and if so, it 
goes to the step 370 to display the letter on the display (S354). 
5 However, if the resulting Korean letter is not a complete form of Korean, the 

microprocessor 7 0 o utputs t he c orresponding c onsonant o nly (assuming t hat t he u ser 
has inputted the consonant only), and performs the step 370 (S357). 

Also, if the user did not slide the keypad 10 in any direction, the 
microprocessor 70 finds out if the user has been pressing the button for long (S358). If 
10 it tums out that the user pressed the button for long, the microprocessor 70 recognizes 
the corresponding consonant as a fortis and performs the steps after S351 (S359). 

If the user did not select one consonant and one vowel, the microprocessor 70 
decides whether the user selected one consonant and two vowels by shding the keypad 
10 (S35A). If this is the case, the microprocessor 70 recognizes them as the vowels 
15 that are allocated to a corresponding diagonal direction of the keypad 10 (S35B), and 
performs the steps after S354. On the other hand, if it tums out that one consonant and 
two vowels were not selected, the steps after S356 are performed repeatedly. 

More details on the diphthong input process in step 360 will now be provided 
below, referring to Fig. 13. 
20 The microprocessor 70 decides if the user slid the keypad 10 by using the 

firictional force of his hand while no button on the keypad 10 was being pressed (S361). 
And if a certain vowel was selected in this manner the microprocessor 70 decides 
whether the user pressed a certain button on the keypad 10 to input a consonant (S362). 

If it turns out that the user operated a certain consonant button on the keypad 10, 
25 the microprocessor 70 decides in steps of 361 and 362 whether the vowel and the 
consonant the user selected are being pressed (S363). If so, the microprocessor 70 
decides whether the consonant button is being selected one more time (S364). 

If the consonant button was selected one more time, the microprocessor 70 
combines the corresponding consonant and a diphthong (S365). The microprocessor 
30 70 also decides whether the Korean letter the user inputted is a complete form of 
Korean and if so, it repeats the steps after S320 (S366). 

However, if a vowel was not selected by the user in step 361, the 
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microprocessor 70 decides whether the user selected two vowels instead of one by 
sliding the keypad 10 (S367). If it turns out that the user indeed selected two vowels 
by sliding the keypad 1 0, the microprocessor 70 recognizes them as the vowels in a 
corresponding diagonal direction of the keypad 10, and performs the steps after S362 
5 (S368). 

Also, if it turns out that the consonant was not selected, the microprocessor 70 
decides whether the user selected a **' button (S369) and if so, it decides whether two 
vowels are being pressed down (S36A). 

If it turns out that two vowels are being pressed down, the microprocessor 70 
10 recognizes them as the vowels allocated in a corresponding diagonal direction of the 
keypad 10 (S36B), and outputs the corresponding vowel exclusively according to 
whether the **' button was pressed once or twice, and performs the steps after S320 
(S36C). 

If it turns out in step 364 that the particular button on the keypad 10 was not 

15 selected one more time, the microprocessor 70 decides whether the user pressed the 
button for long (S36D) and if so, it recognizes the corresponding consonant as a fortis 
and performs the steps after S366 (S36D). 

On the other hand, if in step 200 the user selected the Roman input mode, the 
microprocessor 70 detects a key signal inputted fi-om the button-operation recognition 

20 unit 20 and/or the keypad sliding recognition unit 30 in accordance with the operation 
of a plurality of buttons on the keypad 10 or the sUding operation of the keypad 10 in 
the upward, downward, left, right and diagonal directions, combines consonant and 
vowels and numerals/symbols, and displays the result on the display 90 (S400). 

More specifically speaking, if the user selects the Roman input mode the 

25 microprocessor 70 of the mobile communication terminal 1 is converted into the Roman 
input mode and maintains a Roman input standby state (S410). In this state the 
microprocessor 70 decides whether the user presses a menu key (e.g., the *cair key on 
the keypad 10) and then to which direction (e.g., the upward, downward, left or rigjit 
directions) the keypad 10 is sUd, each directing being designated as the character cancel, 

30 the blank character output, the numeral and symbol input, and the line change menu 
(S420). 

If it turns out that the user selected a menu key, the microprocessor 70 performs 

20 
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a corresponding menu selected out of the character cancel, the blank character output, 
the numeral and symbol input, and the line change menu (S430). 

However, if it turns out that the user did not select any menu key (S420), that is, 
if the user did not select one of menu keys out of the character cancel, the blank 
5 character output, the numeral and symbol input, and the line change menu, the 
microprocessor 70 decides whether the user inputs Roman consonants and vowels by 
pressing the buttons on the keypad 10 and/or sliding the keypad 10 in the upward, 
downward, left, right and diagonal directions (S440). 

If it turns out that the user inputted Roman consonants and vowels by pressing 
10 the buttons on the keypad 10 and/or sliding the keypad 10 in the upward, downward, 
left, right and diagonal directions, the microprocessor 70 checks, on the basis of an 
input key signal from the button-operation recognition unit 20 and/or the keypad sliding 
recognition unit 30, the input of the consonants on the left hand side of the buttons and 
the consonants and vowels allocated in the sliding directions of the keypad 10(S450). 
15 Moreover, the microprocessor 70 checks, on the basis of an input key signal 

from the button-operation recognition unit 20 and/or flie keypad shding recognition unit 
30, the input of the consonants on the right hand side of the buttons and the consonants 
and vowels allocated in the sliding directions of the keypad 10 (S460). 

Later the microprocessor 70 displays on the display 90 Roman words the user 
20 inputted, and repeats the steps after S420 (S470). 

More details on the left hand side alphabet input process in step 450 will now 
be provided below, referring to Fig. 15. 

The microprocessor 70 decides whether a (Roman alphabet) button on the 
keypad 10 is pressed down by the user (S451), and if a button is being pressed down the 
25 microprocessor 70 decides whether the keypad 10 is slid in any direction and a certain 
character along the direction is selected (S452). 

If the user selected a character by slidmg the keypad 10, the microprocessor 70 
decides whether the button the user selected is being pressed down and the keypad 10 
maintains its slid state (S453). 
30 If so, the microprocessor 70 combines the left hand side Roman alphabet on the 

corresponding button with the Roman alphabet allocated in the sliding direction of the 
keypad 10, and performs the step 470 (S454). 
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However, if it turns out in step 452 that a particular alphabet was not selected 
by the sliding motion of the keypad 10, the microprocessor 70 decides whether a 
particular button on the keypad 10 was being pressed for long (S455). If the 
corresponding button was being pressed for long by the user, the microprocessor 70 
recognizes the corresponding alphabet as a capital letter and performs the stqps after 
S451 (S456). 

In addition, i f i 1 1 ums o ut i n s tep 4 5 5 t hat t he c orresponding b utton w as n ot 
being pressed for long, the microprocessor 70 decides whether the user operates a key 
for outputting a right hand side alphabet instead on the corresponding button (S457). 
If this is the case, the microprocessor 70 outputs the right hand side alphabet on the 
conresponding button and performs the steps after S420 (S458). 

Further, if the button the user selected is not being pressed and the slid state of 
the keypad 10 is not maintained, the microprocessor 70 decides whether an additional 
character allocated in the corresponding sliding direction of the keypad 10 is selected 
(S459). If the user indeed selected the additional particular alphabet in the 
corresponding sliding direction of the keypad 10, the microprocessor 70 recognizes it as 
a vowel allocated in the corresponding diagonal sliding direction of the keypad 10 and 
performs the steps after S454 (S45A). 

More details on the right hand side alphabet input process in step 460 will now 
be provided below, referring to Fig. 16. 

The microprocessor 70 decides if the user sUd the keypad 10 by using the 
frictional force of his hand without pressing any button on the keypad 10 (S461). And 
if a certain alphabet was selected in this manner the microprocessor 70 decides whether 
the user pressed a certain button on the keypad 10 to input the character (S462). 

If it turns out that the user indeed pressed that particular button on the keypad 
10, the microprocessor 10 decides the corresponding button was being pressed for long 
(S463). If so, it recognizes tiie corresponding alphabet as a capital letter (S464). 

Later, the microprocessor 70 outputs the capital letter it recognized in step 464 
to the display, performing the step 470 (S465). 

However, if it turns out that the keypad 10 was not slid by the user and thus, no 
alphabet was selected, the microprocessor 70 decides whether two alphabets, instead of 
one, was being selected by the sliding motion of the keypad 10 (S466). If so, the 
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microprocessor 70 recognizes the two alphabets as the vowels allocated in a 
corresponding diagonal sliding direction of the keypad 10 and performs the steps after 
S462 (S467). 

On the other hand, if in step 200 the user selected the Japanese input mode, the 
microprocessor 70 detects a key signal inputted from the button-operation recognition 
imit 20 and/or the keypad sliding recognition imit 30 in accordance with the operation 
of a plurality of buttons on the keypad 10 or the sliding operation of the keypad 10 in 
the upward, downward, left, ri^t and diagonal directions, combines Hiragana, 
Katakana, Chinese and nimierals/symbols, and displays the result on the display 90 
(S500). 

More specifically speaking, if the user selects the Japanese input mode the 
microprocessor 70 of the mobile communication terminal 1 is converted into the 
Japanese input mode and maintains a Japanese input standby state (S510). In this state 
the microprocessor 70 decides whether the user presses a menu key (e.g., the 'call' key 
on the keypad 10) and then to which direction (e.g., the upward, downward, left or right 
directions) the keypad 10 is slid, each directing being designated as the character cancel, 
the blank character output, the numeral and symbol input, and the line change menu 
(S520). 

If it tums out that the user selected a menu key, the microprocessor 70 performs 
a corresponding menu selected out of the character cancel, the blank character output, 
the numeral and symbol input, and the line change menu (S530). 

However, if it tums out that the user did not select any menu key (S520), that is, 
if the user did not select one of menu keys out of the character cancel, the blank 
character output, the numeral and symbol input, and the line change menu, the 
microprocessor 70 decides whether the user inputs Hiragana, Katakana or Japanese 
combined with Chinese by pressing the buttons on the keypad 10 and/or sliding the 
keypad 10 in the upward, downward, left, right and diagonal directions (S540). 

If it tums out that the user inputted Japanese words by pressing the buttons on 
the keypad 10 and/or sliding the keypad 10 in the upward, downward, left, right and 
diagonal directions, the microprocessor 70 displays the input Hiragana, Katakana and 
Japanese combined with Chinese on the display 90 and perform the steps after S520 
(S550). 
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When the character input process (S300 to S500) in one of the input modes 
including the Korean input mode, the Roman input mode and the Japanese input mode 
is complete, the microprocessor 70 of the mobile commimication temiinal 1 decides 
whether the user selects a key signal for storing the words (or the message) he inputted 
(S600). 

If the user selected the storage key for storing the message, the microprocessor 
70 stores the message (S700). If the user did not select the storage key, on the other 
hand, the microprocessor 70 either ends or maintains the character mode according to 
what the user decides (S800). 

While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be imderstood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 

Industrial Applicability 

The apparatus and method for inputting characters and numerals to the display 
of the mobile communication system according to the present invention can be very 
advantageously used in that the arrangement of consonants and vowels of a language 
(such as Korean, Roman and Japanese) written on the buttons of the keypad is simple 
and easy for the ordinary user to learn within a short amount of time, and the frequency 
of inputting characters and nvunerals to the present invention terminal is much less than 
that of the related art terminal. Compared with other mobile communication terminals 
moimted with keypads having joystick, navigation key and switch functions, the.present 
invention mobile communication terminal is cost-effective, and can provide a 
substantial contribution to the wide spread of mobile communication terminals. In 
addition, because of the improved input rate of characters and numerals, the user can 
perform writing a text message, sending emails, chatting and information search over 
the Internet more easily and conveniently, resultantly reducing the communication cost. 
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